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£ Budenheim

Chemische Fabrik Budenheim KG Postfach 11 47 55253 Budenheim Germany

Dr. Robert L. Martin

Office of Food Additive Safety (HFS-200)
Center for Food Safety and Applied Nutrition
Food And Drug Administration

5100 Paint Branch Parkway

College Park, MD 20740-3835

USA
Ihr Schre ben / Zeichen Unser Zeichen Durchwabhl Datum
Your Reference Our Reference Direct Line Date

TriNPyro ++49 6139 89166 July 15" 2009

Notice of GRAS determination for Abastol 772, Phos4Pets412 and N14-12 as trisodium
diphosphates

Dear Dr. Martin,

pursuant to the proposed rule outlined at 62 Fed. Reg. 18939 (April 17, 1997), Chemische Fabrik
Budenheim KG of Germany hereby submits natification that use of trisodium diphosphate as a
stabilizer, moisturizer and sequestrant in sausages, fish and seafood products, is exempt from the
premarket approval requirements of the Federal Food, Drug, and Cosmetic Act because the notifier has
determined that such use is generally recognized as safe (GRAS).

To facilitate your review, this notification is submitted in the format suggested under proposed 21 C.F.R.
§ 170.36(c) (see 62 Fed. Reg. at 18961).

Enclosed are four copies of the GRAS report, including two for the United States Department of
Agriculture (USDA) regarding the intended uses in sausages, fish and seafood products.

Furthermore an electronic copy of the GRAS report is attached for your convenience as well.

We would appreciate a notice of the receipt of the documents and look forward to any comments the
agency may have on this notification.

Sincerely,

Thomas Janssen

Regulatory Affairs
Chemische Fabrik Budenheim KG
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Cl GRAS exemption claim

Chemische Fabrik Budenheim KG, Germany hereby claims that the use of trisodium diphosphate as a

stabilizer, moisturizer and sequestrant in foods is exempt from the premarket approval requirements of

the Federal Food, Drug, and Cosmetic Act because the company has determined that such use of

trisodium diphosphate is generally recognized as safe (GRAS).

(i) Name and address of the natifier:

Chemische Fabrik Budenheim KG
Rheinstr. 27
D 55257 Budenheim

Germany

Phone: ++49 6139 89-0
Fax: ++49 6139 8973264

(ii) Common or usual name of the substance that is the subject of the GRAS exemption claim:

trisodium diphosphate

(iif) Applicable conditions of use of the notified substance:

(a) Foods in which the substance is to be used:
Sausages (fine emulsions)

Fish and Seafood products

(b) Levels of use in such foods:
Maximum Use
Sausages (fine emulsions) in accordance with GMP

Fish and seafood products in accordance with GMP

Note: Levels of addition shall not exceed 0.5% (as P205).
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(c) Purposes for which the substance is used:

stabilizer, sequestrant, moisturizer

Typical phosphate effects are described below:

Typical moisture contents in the meat

of shrimp
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Picture 1 — water contents of shrimps during processing — with and without phosphate
treatment

Picture 2 — squid rings with discolorations and without due to phosphate treatment
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ABASTOL versus STPP (sausages)
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Picture 3 — typical effectiveness of trisodium diphosphate (Abastol 772)

(d) Description of the population expected to consume the substance:

Members of the general population who consume the relevant food categories:
Pork sausage (TDS category 19)

Frankfurter (TDS category 28)

Tuna, canned in water (TDS category 340)

Shrimp, boild (TDS category 244)

(iv) Basis for the GRAS determination:

The basis of the GRAS determination is through scientific procedures, because it has a significant

equivalence to existing GRAS substances and is a pure substitutional use.
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(v) Review and Copying Statement:

The data and information that are the basis for Chemische Fabrik Budenheim’s GRAS determination

are available for the Food and Drug Administration's (FDA's) review and copying at reasonable times at

the offices of the notifier, or will be sent to FDA upon request.

Thomas Janssen
Regulatory Affairs

Chemische Fabrik Budenheim KG

Please address correspondence to:
Thomas Janssen

Chemische Fabrik Budenheim KG
Rheinstrasse 27

55257 Budenheim / Germany

Email: Thomas.janssen@budenheim.com
Phone: ++49 6139 89166

Fax : ++49 61398973166
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(v} Review and Copying Statement

The data and information that are the basis for Chemische Fabrik Budenheim's GRAS determination
are avallable for the Food and Drug Administration's (FDA's) review and copying at reasonable times at

the offices of the notifier, or will be sent to FDA upon request

— A A T sl

Thomas Janssen
Regulatory Affar
Chemische Fabnk Budenheim KG

Please address correspondence to
Thomas Janssen

Chemische Fabnk Budenheim KG
Rheinstrasse 27

55257 Budenheim / Germany

Email Thomas janssen@budenheim com
Phone ++49 6139 89166

Fax ++49 61398973166
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Detailed information about the identity of trisodium diphosphate

Common name:

Trade names:

Chemical name:

CAS Registry#:

Empirical formula:

Structural formula:

Quantitative composition:

trisodium diphosphate

N14-12; Abastol 772; Phos4pets412

trisodium hydrogen diphosphate

14691-80-6 (anhydrous form)

NazHP>07

Na®t

Nat

Trisodium diphosphate shows the following typical composition by weight, including potential naturally

occurring impurities, calculated as average of three different batches:

Table 1 — composition of trisodium diphosphate

Parameter / Batch# B14957A B14959A B15052A Average
P (as P205) 58.2% 58.2% 58.3 % 58.2 %
#Sodium (as Na20) 38.2% 38.1% 38.3% 38.2%
#0Ortho- P205 0.2% 0.2% 0.8% 0.4%
Fluoride (F) 1ppm 1ppm lppm lppm
Lead (Pb) <lppm <lppm <lppm <lppm
Arsenic (As) <lppm <lppm <lppm <lppm
Cadmium (Cd) <lppm <lppm <lppm <lppm
Mercury (Hg) <lppm <lppm <lppm <lppm
Loss on drying (4h, 105<C) 0.27% 0.13% D.09% 0.16%
Loss on ignition (0.5h, 800C) 3.6% 3.6% B.7% B.6%

The parameters marked with an “#” are determined by manufacturer methods. These are available on

request.
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M (Na20) (= 22.99*2 [g/mol]+ 16.00 [g/mol] ) = 61.98 [g/mol]
Content of sodium (Na) in Na20: 45.98/61.98 = 74,19%

m (Na) in product (average, expressed as percentage): 38.2% * 0,7419 = 28.34%
n (Na) = 28.34[g/100g] / 22.99 [g/mol] = 1.2327 mol/100g

M (P205) (= 30.97*2 [g/mol] + 5*16.00[g/mol] ) = 141.94 [g/mol]

Content of phosphorous (P) in P205: 61.94/141.94 =43.64%

m (P) in product (average, expressed as percentage): 58.2% * 0,4364 = 25.40%
n (P) = 25.40[g/100g] / 30.97 [g/mol] = 0.8201mol/100g

The molecular ratio Na:P is at 1.2327mol/0.8201mol = 1.50, which corresponds to the identity of the

product and the submitted production process. There are unavoidable impurities of orthophosphates,

which are present due the production process. It can be assumed that those orthophosphates occur at a

1.50 molecular ratio of sodium and phosphorous, because this is the ratio at those the solution is being

calcinated during production.

The simplified formula of the occurring orthophosphate is accordingly:
Na3H(PO4)2 or Na2HPO4* NaH2PO4

Its content, based on the “ortho-P205” value, can be directly calculated:

m(ortho- P205) -> m(P) -> 2n(P) = n(Na3H3(P04)2) -> m (Na3H3(P04)2)

m (P205)= 0.4%; content of phosphorous (P) in P205: 61.94/141.94 = 43.64%; m(P)=0.4*0.4364 =
0.17%; n(P)= 0.17 [g9/100g]/30.97[g/mol] = 0.0055[mol/100g]

n(Na3H3(P0O4)2)= % * 0.0055 [mol/100g] = 0.00275 [mol/100g]
M(Na3H3(PO4)2)= (3*22.99 + 3*1.008 + 2*30.97 + 8*16.00) = 261.93[g/mol]

m(Na3H3(P0O4)2)= 0.00275 [mol/100g] * 261.93[g/mol] = 0.72 [g/100g]

The average content of sodium orthophosphate (Na:P ratio 1.50) is 0.7% in the dried substance.

The content of P205 from Na3HP207 is 58.2% — 0.4% = 57.8% = 57.8 g/100g
Content of “P”in P205 is 43.64%; m(P) = 25.229/100g; n(P)= 0.8143 mol/100g
M(Na3HP207) = (3*22.99 + 1.008 + 2*30.97 + 7*16.00) = 243.92 g/mol
n(Na3HP207) =2 n(P) = 0.5 * 0.8143mol/100g = 0.4072mol/100g

m(Na3HP207) = 0.4072mol/100g * 243.92g/mol = 99.3g/100g

The average Na3HP207 content is 99.3% in the dried substance.
The loss of ignition here determines the water-loss resulting from a condensation reaction of the

orthophosphates to diphosphates and the content of bound water:
Condensation reaction: Na3H3(P0O4)2 -> Na3HP207 + H20

n(Na3H3(P0O4)2)= 0.00275 [mol/100g] = n(H20); n(H20)* M(H20)= m(H20)
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After production, during storage, little uptake of water from environmental humidity might occur which
shifts the overall contents of ingredients to a slightly lower level whereas the ratio among ingredients

remains.

Table 2 — effective contents of trisodium diphosphate

Substance Content in the dried substance Total content
Na3HP207 99.3 % 99.3%
Orthophosphates (as Na3H3(P0O4)2) (0.7 % 0.7%

Bound water - 0.16%
Fluoride 1 ppm -

Pb <lppm -

As <lppm -

Cd <lppm -

Hg <lppm -

The total content is referring to the content of the substance as it is, without drying.

The loss on drying from bound water is 0.16% by average only and it does not influence the absolute

contents of the ingredients.

H Method of manufacture:

Trisodium diphosphate is manufactured continuously by calcinating a solution of caustic soda and
phosphoric acid having a Na:P ratio of about 1.50 :1 at 230-235C in a drum dryer with subsequent

milling and sieving steps before filling.

The production steps are as follows:

i) The raw materials used are (minimum) food grade caustic soda and food grade phosphoric acid.
Today state of the art for caustic soda is membrane process, all approved suppliers are applying this

production method to avoid potential problems with mercury.

i) The caustic soda is continuously added to the phosphoric acid up to a ratio of Na:P 1.50-1.51. As a

technological aid, up to 0.4% hydrogen peroxide is being added to the solution before evaporating.

iii) The solution is sprayed into a drum drier which is heated up to 280<C.

The water evaporates and the orthophosphate condensates to diphosphates and the resulting material
reaches a temperature of about 230C. The formed trisodium diphosphate results in coarse granules in

the drum drier.
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At this stage the chemical composition is fixed and a sample is taken for analysis to verify the chemical

identity of the product.

iv) The milling step offers the opportunity to create different grades of powders.

v) Sieving and (subsequent) metal detection steps are necessary to prevent potential metal
contamination from production and sieves. The final sample for product release is taken after metal
detection to verify the milling / sieving steps met the requirements and chemical purity is being met. The

release step takes place during quarantine storage.

vi) The packaging materials are all conform to FDA and EC requirements. Most frequent packaging is

into bags (25kg or 50Ibs) or super bags.

| Characteristic properties

Trisodium diphosphate is a fine white powder, quickly soluble in water (ca. 25g in 100g water). It may

contain some (non-condensed) orthophosphate (up to 3.0%) due to the production process.

Technically, it corresponds to a 1:1 blend of dihydrogen disodium diphosphate and tetrasodium
diphosphate, both are considered to be GRAS (8182.1087 and §182.6789). As soon as it is dissolved, it
splits into its ions and no difference can be found between a 1:1 mixture of the GRAS additives and a

solution of trisodium diphosphate:
(2Na+ 2H+ P2074-) + (4Na+ P2074-) = 2 (3Na+ H+ P2074-)

SAPP TSPP Trisodium diphosphate

It is a typical, commonly used food additive in several kind of food stuffs, e.g. sausages (fine emulsions)

in Europe and other parts in the world.

J Content of potential human toxicants

The quantitative composition under G) shows that amounts of trace impurities like lead, cadmium,
arsenic and mercury are far below levels of comparable standards for food grade phosphates. They

should be of no concern at the suggested levels of JECFA and EC specifications.
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K Specifications for trisodium diphosphate:

The products “N14-12", “Abastol 772" and “Phos4Pets412” meet the European specification for food-
grade trisodium diphosphate as mentioned in directive 2008/84 EC for E450ii and JECFA specification
for INS 450ii.

Trisodium diphosphate should meet at least the following specification, also for harmonization reasons

with Codex Alimentarius:

Assay Not less than 57.0% and not more than 59.0% expressed as P205 on the dried basis

Solubility Soluble in water
Sodium Passes test
Phosphate Passes test

pH of a 1 % solution Between 6.7 and 7.5

Loss on drying Not more than 0.5 %
Loss on ignition Not more than 4.5%

Water-insoluble matter Not more than 0.2 %

Fluoride Not more than 10 mg/kg
Arsenic Not more than 1 mg/kg
Lead Not more than 1 mg/kg
Cadmium Not more than 1 mg/kg
Mercury Not more than 1 mg/kg

In addition to the required parameters above, trisodium diphosphate from the petitioner meets the

following commercial specification parameters:

Table 3 — additional company-specific internal parameters

Parameter Method Min. Max. [unit]
#Sodium (as Na20) P11 37.0 39.0 %
#Ortho-P205 P14 - 3.0 %
#Bulk density D20 750 950 g/L

The parameters with an “#” are determined by manufacturer methods. These can be obtained on

request.

All other parameters are determined by official JECFA methods (VOLUME 4, Analytical methods, test
procedures and laboratory solutions used by and referenced in the food additive specifications,

Combined Compendium of Food Additive Specifications, Joint FAO/WHO Expert Committee on Food
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Additives).

It is obvious from the analysis of the products and the specification, that its purity easily matches
applicable standards for other phosphates, like e.g. FCC VI for tetrasodium diphosphate or dihydrogen
disodium diphosphate.

C3 Information on any self-limiting levels of use

At levels of 0.5% P205 and above, the taste of phosphate-containing meat/fish products will be

negatively influenced and might be unacceptable for the consumer.

C4 Detailed summary of the basis for the notifier's determination
that a particular use of the notified substance is exempt from the
premarket approval requirements of the Federal Food, Drug and
Cosmetic Act because such use is GRAS

i through scientific procedures, because it has a significant equivalence to existing GRAS
substances and its suggested use is a substitutional use.

ions.

The existing GRAS substances dihydrogen disodium diphosphate and tetrasodium diphosphate(§8182.1087
and 8182.6789) act as sequestrants, leavening agents or other purposes. As soon as they come into
contact with water, they will dissolve.

Therefore, it will be impossible to detect a difference between an aqueous mixture of the two GRAS
substances and an aqueous solution of trisodium diphosphate, neither in functionality nor in chemical

composition of the applied food additive.

In the European Union, e.g. the additive trisodium diphosphate is in use for years, bearing the label E450ii
(for specification see EC directive 2008/84).
It is, among other applications, allowed for use in meat products in Europe (EC directive 95/2) up to a level

of 5g/kg (as P205) in combination with other phosphates as well.

Trisodium diphosphate is therefore applicable in foods described in EC directive 95/2 to more than

500.000.000 people. No reports of adverse effects in regard to trisodium diphosphate have been reported.
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Toxicological assessment for trisodium diphosphate

The toxicological evaluation of trisodium diphosphate (CAS 14691-80-6, NazHP,0y7) is based on the toxicity of
salts of sodium and phosphate with comparable water solubility and a non-toxic counter ion.

In the case of ionisable salts it is scientifically justifiable to assess the anions and cations individually and to

make separate predictions accordingly. Since trisodium diphosphate dissociates under conditions occurring in
body fluids and aqueous conditions, it is suggested that the safety is assessed by considering the safety of the

particular ions. Table 1 summarizes the estimated health hazards of Na3HP207.

Table 4 Summary of hazard prediction of trisodium diphosphate

Health hazards

Mutagenicity in vitro Not mutagenic®

Mutagenicity in vivo Not mutagenic

Irritation (eye) Mild irritant

Irritation (skin) Not irritant

Sensitization Unlikely

Acute oral toxicity LDso rats (as TSPP) 1380mg/kg”

Acute dermal toxicity LDso rats (as TSPP) >2000mg/kg®

Acute inhalation toxicity >0,58 4h LCso (Mg/L)®

Subchronic toxicity LOEL >514mg/kg/day”
NOAEL >100mg/kg/day

Chronic toxicity LOEL >495mg/kg/day”

Reproductive toxicity Inconclusive
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Toxicological Assessment for trisodium diphosphate

Toxicological data

a) Sodium

Exposure

Sodium is an essential nutrient involved in fluid and electrolyte balance and is required for

normal cellular function. Dietary deficiency of sodium is very uncommon due to the widespread occurrence
of sodium in foods. Sodium is present in foods as a normal constituent at a low level. It is also added to
foods, mainly as sodium chloride (commonly known as salt) during processing, cooking and immediately
prior to consumption, but also in other forms, for example as sodium nitrate, sodium phosphate or sodium
glutamate. The main reasons for the addition of salt during the processing of foods are for flavour, texture
and preservation. Mean daily sodium intakes of populations in the USA range are averaging 1270 mg. The
main sources of sodium in the diet is from processed foods (about 70-75% of the total intake), in detail
about 20% from meat, poultry and seafood products, about 33% from dairy products, about 27% from

vegetables and other minor contributors®.

Adsorption, Desorption, Metabolism, Excretion

Dietary sodium is virtually completely absorbed along the length of the intestine and the active transport of
sodium is closely linked to the wider ability of the small intestine to absorb other nutrients.

Sodium is the major extracellular cation in the body, and the total body content is tightly regulated. The
normal adult contains around 5600 mmol sodium (129 g Na). About half of this, 2800 mmol, is dissolved in
the extracellular fluid, with 300 mmol in the intracellular compartment. In healthy adults, the total
exchangeable sodium is about 40-50 mmol/kg body weight. Bone contains about 2500 mmol of sodium,
part of which is exchangeable with isotopically labelled sodium, and the remainder is deeper and less
accessible as an intrinsic part of the crystal lattice of bone’.

Sodium is the main osmolyte in the extracellular fluid, maintained within a narrow range at a concentration
of 135-145 mmol/L and therefore plays a fundamental role in maintaining extracellular fluid volume and
together with potassium in maintaining total body water homeostasis. It contributes to the establishment of
the membrane potential of most cells and plays a direct role in the action potential required for the
transmission of nerve impulses and muscle contraction. The active absorption of sodium from the lumen of
the gastrointestinal tract is important in the absorption of nutrients. The regulation of total body content is
closely related to the regulation of total body potassium, the main intracellular cation, and the regulation of
total body water. The membrane bound sodium-potassium pump (the sodium-potassium-activated
adenosine triphosphate Na+-K+ ATPase) plays a fundamental role in maintaining the partitioning of
sodium and potassium between the extracellular and intracellular compartments respectively, and the
energy required for this process represents a significant component of the metabolic rate. Sodium is lost
from the body in sweat (20-80 mmol/day) and other secretions, in stool (5-10 mmol/day) and in urine (1-
500mmol/day).

12
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Toxicological Assessment for trisodium diphosphate

Under normal conditions, gastrointestinal and cutaneous losses are minimal and the maintenance of the
total body content of sodium is predominantly a characteristic of the regulation of renal excretion. Sodium
is actively conserved in the body, with the kidneys playing a major role. Approximately 18 mmol of sodium
are filtered per minute and over 99% is actively reabsorbed. Sodium depletion is seldom a consequence of
a deficient intake, and more usually the result of excessive losses through excessive sweating or
gastrointestinal losses. Sodium depletion may be manifest as low blood pressure and muscle cramps.
Excessive sodium leads to an increase in plasma osmolality, resulting in the sensation of thirst, and an
increase in the secretion of antidiuretic hormone which increases water retention in the kidney. The
excretion of sodium in urine is highly regulated, through the complex interaction of hormonal, nervous and
other systems which enable tight homeostatic control. In this way urinary sodium excretion can be adjusted
over a very wide range to achieve sodium balance, from virtually zero when sodium needs to be retained in
the body, to 1,100 mmol/day when intake is high®. The regulatory systems are highly efficient and include
resetting of glomerular filtration rate, the reabsorption of sodium in the proximal and distal tubule under
neurohumoral control, adapting in both the short and the longer term to variation in intake and status.
Following a change in diet sodium balance may be restored in 5 to 7 days, as sodium excretion comes into
equilibrium with intake. The period taken to restore balance is variable amongst individuals and takes
longer in some people, especially at the extremes of age, in young infants and older people °.

These mechanisms are responsive to changes in total body water and extracellular fluid volume, to the
function and integrity of cells in general and specialised cells in different locations, to ensure the effective

delivery of blood to all tissues, including the brain.

Acute Toxicity

The acute ingestion of 0.5 to 1 g sodium (as sodium chloride) per kg body weight can be toxic to fatal to
most people’®. There are local effects within the gastrointestinal tract leading to ulceration. There may be
direct or secondary systemic metabolic perturbations in fluid and acid base balance. There is neurological
dysfunction leading to seizures and damage to the central nervous system, muscle dysfunction and renal

damage.

Genotoxicity
Studies carried out in vitro, have shown that when cells are exposed to high concentrations of sodium chloride,
there are physical effects which can lead to direct damage to chromosomes or to DNA which are non-specific in

nature.™
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Toxicological Assessment for trisodium diphosphate

Chronic Toxicity and Carcinogenicity

Carcinogenicity

The evidence for an effect of NaCl on the incidence of cancer is less clear in humans than in experimental
animals. The data have been recently reviewed by the World Cancer Research Fund' and the Institute of
Medicine™. Salt consumption has been associated with cancer of the naso-pharynx and cancer of the stomach.
An increased risk of cancer of the larynx, mouth and pharynx has been associated with consumption of
saltpreserved meat and fish'. Eight case control studies of people from China living in different parts of the
world found statistically significant increases in risk for nasopharyngeal cancer, with odds ratio varying from 2.1
to 37.7, and suggesting that childhood exposure was particularly importantlz. Experimental studies in rats and
hamsters corroborate the findings, and consideration of aetiological factors indicates that volatile carcinogenic
nitrosamines might be particularly important. In areas where mortality from nasopharyngeal carcinoma was
particularly high, there were highly significant correlations with total volatile nitrosamines in salted fish samples.
There is some evidence to suggest a possible interaction with Epstein-Barr virus, which appears to be activated
by the chemicals found in salted fish®.

The main body of evidence relates to cancer of the stomach. Throughout the world, a strong and consistent
relationship has been found between the intake of salt and salted foods and the incidence of cancer and pre-
cancerous lesions of the stomach. Biological pathways by which salt increases cancer of the stomach are best
explained by salt in the diet acting to damage the protective mucosal layer of the stomach, thereby enhancing
carcinogenesis. Thus, although salt is not considered to be intrinsically carcinogenic, a high intake of salt leads
to damage of the protective mucosal layer of the stomach, and results in an inflammatory regenerative response,
increased DNA synthesis and cell proliferation. Prolonged damage results in chronic atrophic gastritis. Over time
these changes provide favourable conditions for mutations to occur, and typically enhance carcinogenesis
induced by specific carcinogensle. There is a significant relationship between infection of the stomach with H.
pylori and cancer of the stomach, and it is suggested that this is a consequence of the bacterial infection acting

as a co-factor with salt on a damaged gastric epithelium®’ *2.
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Toxicological Assessment for trisodium diphosphate

Cardiovascular health and blood pressure

There is a large body of data on rodent models which indicate that depending on genetic strain there may be
different degrees of sensitivity to dietary sodium. The immediate relevance of this work for long term human
health is not clear™. Perhaps the most informative intervention study of relevance to human physiology is that

conducted by Denton et al.?°

on the effect of increased levels of sodium chloride on the blood pressure of
chimpanzees. A colony of 26 chimpanzees, aged 5 to 18 years, was maintained on a vegetable and fruit diet,
very low in sodium and high in potassium. Sodium chloride in the range habitually consumed by human
populations was added to the diet of one half of the animals over a period of 20 months. The stepwise addition of
sodium chloride caused a highly significant, stepwise rise in systolic and diastolic blood pressure. No threshold
effect was observed. The increase in blood pressure reversed completely following the cessation of the added
sodium chloride to the diet. The effect was variable amongst different animals, with some having a larger and

others a smaller or no rise in blood pressure.

Heart

A lot of studies®™ raise the possibility that sodium has a direct adverse effect on left ventricular structure and
function, independent of any secondary effect due to changes in blood pressure. Recent evidence suggests that
the primary mediator of the effects of salty diets on the left ventricle might be marinobufagenin. Marinobufagenin
is produced endogenously in response to high levels of sodium chloride consumption. It is an ouabain-like
compound which has a specific effect on the alpha-1 isoform of the sodium-potassium pump in the coronary

microvasculature, which is suggested might lead to altered ventricular structure and function® .

Blood pressure

Several studies®* ?°

explain the effects of sodium on blood pressure. Although much of the effect on blood
pressure has been attributed to the sodium moiety, there is a body of evidence which indicates that the chloride
ion also has a role to play in a predisposition to salt-sensitive hypertensionzs. As early as 1929, it was reported
from Berghoff and Geraci that a diet high in sodium bicarbonate did not have the same effect on raising blood
pressure as sodium chloride. This has been confirmed by others®.

The effect of sodium chloride on blood pressure has not been seen with sodium phosphatezs, or sodium citrate®®
%0 similarly, when the chloride ion is taken without sodium the effects on blood pressure are less evident®* *2,
Thus, the findings from human studies support the evidence from animal investigations that both sodium and

chloride are required for the effects of salt on blood pressure to be manifest.
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Toxicological Assessment for trisodium diphosphate

Developmental and Reproductive Toxicity

In rats fed experimental diets from one week prior to conception and throughout gestation, the proportion of male
pups was lower as the sodium chloride content of the diets increased from 0.8 to 4%. No differences were
observed in litter sizes or general health of the offspring33. Dams were maintained on diets which contained 0.12,
1.0, and 3.0% sodium chloride throughout pregnancy, and the offspring were given the same diets until day 30 of
life, followed by a diet containing 1.0% sodium chloride®. Preference tests for solutions of sodium chloride,
potassium chloride or glucose were carried out at 90 days of age. Preferences were non-specific. Although those
raised on a high salt diet showed an elevated preference for sodium chloride solutions, males also showed a
preference for glucose solutions. The weights of adrenal glands of the males in the highest salt group were

significantly lower than controls. Borderline hypertensive rats fed a diet containing 8% sodium chloride from

conception to weaning: offspring demonstrated higher blood pressure as adults®.
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Toxicological Assessment for trisodium diphosphate

Toxicological data

b) Phosphate

Exposure

Phosphorus is widely found in foods as phosphates; especially foods rich in protein are usually high in
phosphorus, such as dairy products (100-900 mg/100 g), meats (200 mg/100g), fish (200 mg/100 g) and
grain products (100-300 mg/100 g). The average intake from foods in adults is usually between 1000-2000
mg/day. In the US the contribution from phosphorus-containing food additives is estimated at 320

mg/day, i.e. 20-30% of the adult phosphorus intake®®.

Adsorption, Desorption, Metabolism, Excretion

Phosphorus is an essential body constituent. The phosphate anion is a normal body metabolite and is
present naturally in the diet. During normal digestion, phosphate is released from phosphate-containing
biochemicals in food and actively absorbed in the upper small intestine, and somewhat less in the more
basic environment of the lower small intestine. Adsorption takes place by a saturable, active transport
mechanism, facilitated by vitamin O, as well as by passive diffusion. Intestinal absorption of phosphate
normally fluctuates widely. It is decreased by high intake of calcium, magnesium, or iron, forming insoluble
phosphates in the gut, by unusually high intestinal alkalinity, and by low vitamin O intake. Phosphate
absorption is significantly higher in acid pH environments than in alkaline environments.

Approximately 80% of phosphorus in the human body is bound with calcium in the bones and teeth.
Phosphorus-containing organic compounds in the blood and muscle such as proteins, lipids, and car-
bohydrates constitute another 10% of body phosphorus. Nearly all organic forms of phosphorus in blood,
such as 2,3-diphosphoglyceric acid, adenosine triphosphate (ATP), and fructose-1,6-diphosphate, occur in
erythrocytes®’. The remaining 10% has an extensive distribution in the fluids of the body®.

Excretion takes place mainly in the faces as calcium phosphate so that the continuous use of excessive

amounts of sodium phosphate and phosphoric acid may cause a loss of calcium.

Acute Toxicity

Histological and histochemical changes have been described in the kidneys of rats fed for 24 to 72
hours a diet containing 10% disodium acid phosphate (providing approximately 5 g/kg body
weight/day equivalent to about 1200 mg elemental phosphorus/kg body weight/day elemental
phosphorus)sg. The FDA evaluated tetrasodium pyrophosphate in 1975% and found a LDs, of
1380mg/kg by using rats for acute oral toxicity.

Genotoxicity
No genotoxic effect of inorganic salts of phosphorus have been identified".
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Toxicological Assessment for trisodium diphosphate

Chronic Toxicity and Carcinogenicity

High phosphate intakes can affect calcium distribution in the body and may in some cases produce soft
tissue calcification and affect bone formation. Kidney damage, soft tissue calcification and bone effects
were the main findings in laboratory animals fed phosphates® “* “*. However, such effects were not
observed in studies in humans, except in patients with end stage renal disease. In ill individuals,
hypophosphatemia is caused by vomiting and severe diarrhoea, and is associated with various liver
diseases™.

In general, phosphates exhibit a low irritant potential. There are few reports of sensitization reactions
arising from this class of compound; however, diammonium hydrogen phosphate does seem to have

induced sensitization responses in a few subjects®.

Developmental and Reproductive Toxicity

No conclusive evidence of reproductive effects have been demonstrated in feeding studies with phosphate
salts in various species of laboratory animal although limited studies have suggested testicular effects and
reduced fertility in rats. No carcinogenic potential was demonstrated in limited feeding studies in rats
treated with phosphates; however, in rodents treated orally, several phosphates have been shown to
promote the effects of known carcinogens. A wide range of genotoxicity assays have yielded essentially

negative results with phosphate salts®.

Long-term effects of dietary phosphoric acid in three generations of rats have been investigated46. The animals
received diets containing 1.4% and 0.75% phosphoric acid (equivalent to approximately 200 and 375 mg
phosphorus/kg body weight/day) for 90 weeks. No harmful effects on growth or reproduction were observed, and
also no significant differences were noted in haematological parameters in comparison with control animals.
There was no acidosis, nor any change in calcium metabolism. The quality of these older studies would be
considered limited by current standards. JECFA reviewed the available data from studies in mice and rats and
concluded that dosing with phosphoric acid and inorganic phosphate salts does not induce maternal toxicity or
teratogenic effects. Maximum dose levels tested for the various inorganic phosphate salts varied between 130

and 410 mg phosphorus/kg bodyweightl.
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Toxicological Assessment for trisodium diphosphate

Assessment

No direct toxicological data are available on trisodium diphosphate, but of tetrasodium pyrophosphate and
of sodium acid pyrophosphate. The evaluation of its toxicological properties corresponds to the
toxicological profile of the ionic parts of the substance. In the case of ionisable salts, like in this case, it is
scientifically justifiable to assess the anions and cations individually and to make separate
recommendations accordingly. Since trisodium diphosphate is assumed to dissociate, the safety is

assessed by considering the safety of the particular ions.

The toxicity of a single oral dose of sodium varies widely between species.

Sodium is an essential element and adverse health effects in humans are related to deficiency as well as
excess. Sodium deficiency is associated with anaemia, neutropenia and bone abnormalities but clinically
evident deficiency is relatively infrequent in humans. Effects of single exposure following suicidal or
accidental oral exposure have been reported as metallic taste, epigastric pain, headache, nausea,
dizziness, vomiting and diarrhoea, tachycardia, respiratory difficulty, haemolytic anaemia, hematuria,

massive gastrointestinal bleeding, liver and kidney failure, and death.

Phosphorus is a likewise essential body constituent. Generally, phosphates show a low acute oral and
dermal toxicity in laboratory animals. Ingestion of phosphates by man may result in electrolyte imbalances
in the body which can disrupt the function of a variety of organ systems. Kidney damage, soft tissue
calcification and bone effects were the main findings in laboratory animals fed phosphates. However, such

effects were not observed in studies in humans, except in patients with end stage renal disease.

Phosphates exhibit a low irritant and sensitization potential. No conclusive evidence of reproductive effects
has been demonstrated in feeding studies with phosphate salts in animals. No carcinogenic potential was
demonstrated in feeding studies in rats treated with phosphates; however several phosphates have been
shown to promote the effects of known carcinogens in rodents. Genotoxicity assays have yielded

essentially negative results with phosphate salts.

Based on these results, it can be concluded that NasHP,0; is of moderate acute oral toxicity. Acute
inhalatory and dermal toxicity are considered insignificant in comparison to the oral route. It can be
assumed, that the item is mildly irritant to eyes and not irritant to skin. Skin sensitizing properties can not
be predicted on the basis of available data.

Structurally related sodium phosphate salts were identified to be mutagenic mammalian cells in-vitra,
whereas mutagenicity in-vivo tests results were negative.

As seen for other phosphate salts, the repeated expose to NazHP,0; may lead to mildly toxic effects in liver
and kidney. A lifetime exposure to the compound is however unlikely to result in carcinogenic effects.
Reprotoxic effects are not expected from the results of studies with related phosphate compounds in

rodents®.
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Toxicological Assessment for trisodium diphosphate

In humans, changes in serum parathyroid hormone levels have been reported in supplementation

4748 and in

studies in postmenopausal women with reduced bone mineral density and a history of fracture
healthy men*. Osmotic diarrhoea and other mild gastrointestinal symptoms have also been reported in
supplementation studies. However, these symptoms were only reported in a limited number of studies.
There are limited data on the oral and general toxicity of inorganic phosphate salts in animals.
Pathological effects in the parathyroid gland, kidneys and bones have been observed in mature male rats
fed a diet containing an excessively high level of sodium orthophosphate for 7 months. No adverse

effects on growth and reproduction were reported in long-term studies with phosphoric acid.

Conclusion concerning toxicological considerations

In 1982 the Joint Expert Committee on Food Additives and Contaminants assigned a MTDI of 70mg/kg
BW/day as phosphorous from all food sources.

In 2008, JECFA established a new monograph for trisodium diphosphate and referred to existing data of
previous toxicological evaluations. Subsequently the established MTDI has been applied to trisodium
diphosphate as well.*

The European Food Safety Authority concluded that normal healthy individuals can tolerate phosphorus
(phosphate) intakes up to at least 3000 mg/day without adverse systemic effects™.

No evidence of adverse effects associated with the current dietary intakes of phosphorus in EU countries

could be shown. Subsequently no upper safe level has been established.

The use of trisodium diphosphate as a food-additive is a substitutional use and does neither affect the
intake of sodium nor of phosphate.
The assessment did not show any new information which could question the safety of the notified

substance in accordance with the proposed use and existing limits for phosphates.
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(B) none.

(C) Conclusion:

Based on the summarized data in the GRAS report, the huge amount of existing permitted worldwide uses,
the performed evaluation and the fact that the permitted use of trisodium diphosphate would not affect the
consumption of phosphorous or sodium, because corresponds to 1:1 mixtures of dihydrogen disodium
diphosphate and tetrasodium diphosphate, there is no doubt that the intended use of trisodium
diphosphate, if produced according to GMP and according to proposed specification, is not harmful and

can be considered to be safe for human consumption.
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Occupational Health Guideline for
Copper Fume

INTRODUCTION

This guideline is intended as a source of information for
employees, employers, physicians, industrial hygienists,
and other occupational health professionals who may
have a need for such information. It does not attempt to
present all data; rather, it presents pertinent information
and data in summary form.

SUBSTANCE IDENTIFICATION

* Formula: Cu/Cu,0/CuO

* Synonyms: None

* Appearance: Finely divided particulate dispersed in
Air.

PERMISSIBLE EXPOSURE LIMIT (PEL)

The current OSHA standard for copper fume is 0.1
milligram of copper fume per cubic meter of air (mg/
m®) averaged over an eight-hour work shift. The
American Conference of Governmental Industrial Hy-
gienists has recommended for copper fume a Threshold
Limit Value of 0.2 mg/m?.

HEALTH HAZARD INFORMATION

* Routes of exposure

Copper fume can affect the body if it is inhaled or if it
comes in contact with the eyes or skin.

s Effects of overexposure

1. Short-term Exposure: Copper fume causes irritation of
the eyes, nose, and throat, and a flu-like illness called
metal fume fever. Symptoms of metal fyme fever in-
clude fever, muscle aches, nausea, chills, dry throat,
cough, and weakness. It may also cause a metallic or
sweet taste in the mouth,

2. Long-term Exposure: Repeated or prolonged expo-
surc to copper fume may cause the skin and hair to
change color.

3. Reporting Signs and Symptoms: A physician should be
contacted if anyone develops any signs or symptoms

and suspects that they are caused by exposure to copper
fume.

* Recommended medical surveillance

The following medical procedures should be made
available to each employee who is exposed to copper
fume at potentially hazardous levels:

1. Initial Medical Screening: Employees should be
screened for history of certain medical conditions
(listed below) which might place the employee at
increased risk from copper fume exposure.

-~Chronic respiratory disease: In persons with im-
paired pulmonary function, especially those with ob-
structive airway diseases, the breathing of copper fume
might cause exacerbation of symptoms due to its irritant
properties.

—Hepatolenticular degeneration (Wilson’s disease):
Persons with pre-existing Wilson’s disease may be more
susceptible to the effects of this agent.

2. Periodic Medical Examination: Any employee devel-
oping the above-listed conditions should be referred for
further medical examination.

¢ Summary of toxicology

Inhalation of copper fume results in irritation of the
upper respiratory tract and an influenza-like illness
termed metal fume fever. Signs and symptoms of metal
fume fever include chills, muscle aches, nauses, fever,
dry throat, cough, weakness, and lassitude. There is
usually leucocytosis, which may amount to 12,000 to
16,000/ml; recovery is usually rapid, and there are no
sequelae. Most workers develop an immunity to these
attacks, but it is quickly lost; attacks tend ta be more
severe on the first day of the work-week. Other effects
from copper fume are irritation of the upper respiratory
tract, metallic or sweet taste, and in some instances
discoloration of the skin and hair. Exposure of workers
to concentrations of 1 to 3 mg/m? for short periods
resulted in altered taste response but no nausea; levels of
from 0.02 to 0.4 mg/m? produced no complaints, Tran-
sient irritation of the eyes has followed exposure to a

These recommendations reflect good industrial hygiene and medical surveillance practices and their implementation will
assist in achieving an effective occupational health program. However, they may not be sufficient to achieve compliance
with all requirements of OSHA regulations.

U.S. DEPARTMENT QF HEALTH AND HUMAN SERVICES
Public Health Service  Centers for Disease Control
National institute for Occupational Safety and Health

September 1978

U.S. DEPARTMENT OF LABOR
Occupational Safety and Health Administration
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fine dust of oxidation products of copper produced in an
electric arc.

CHEMICAL AND PHYSICAL PROPERTIES

¢ Physical data

1. Molecular weight: 63.5 to 143.1

2. Boiling point (760 mm Hg): Not applicable

3. Specific gravity (water = 1): Not applicable

4. Vapor density (air = 1 at boiling point of copper
fume): Not applicable

5. Melting point: Not applicable

6. Vapor pressure at 20 C (68 F): Essentially zero

7. Solubility in water, g/100 g water at 20 C (68 F):
Insoluble

8. Evaporation rate (butyl acetate = 1): Not applica-
ble
e Reactivity

1. Conditions contributing to instability: None

2. Incompatibilities: Contact with acetylene gas may
cause formation of copper acetylides that are sensitive
to shock.

3. Hazardous decomposition products: None

4. Special precautions: None
* Flammability

1. Not applicable
¢ Warning properties
Copper fume is not known to be a significant eye
irritant.

MONITORING AND MEASUREMENT
PROCEDURES

* General

Measurements to determine employee exposure are best
taken so that the average eight-hour exposure is based
on a single eight-hour sample or on two four-hour
samples. Several short-time interval samples (up to 30
minutes) may also be’ used to determine the average
exposure level. Air samples should be taken in the
employee’s breathing zone (air that would most nearly
represent that inhaled by the employee).

* Method

Sampling and analyses may be performed by collection
of copper fume on a cellulose membrane filter, followed
by treatment with nitric acid, solution in acid, and
analysis with an atomic absorption spectrophotometer.
An analytical method for copper fume is in the NIOSH
Manual of Analytical Methods, 2nd Ed., Vol. 4, 1978,
available from the Government Printing Office, Wash-
ington, D.C. 20402 (GPO No. 017-033-00317-3).

RESPIRATORS
* Good industrial hygiene practices recommend that

engineering controls be used to reduce environmental
concentrations to the permissible exposure level. How-

2 Copper Fume

ever, there are some cxceptions where respirators may
be used to control exposure. Respirators may be used
when engineering and work practice controls are not
technically feasible, when such controls are in the
process of being installed, or when they fail and need to
be supplemented. Respirators may also be used for
operations which require entry into tanks or closed
vessels, and in emergency situations. If the use of
respirators is necessary, the only respirators permitted
are those that have been approved by the Mine Safety
and Health Administration (formerly Mining Enforce-
ment and Safety Administration) or by the National
Institute for Occupational Safety and Health.

* In addition to respirator selection, a complete respira-
tory protection program should be instituted which
includes regular training, maintenance, inspection,
cleaning, and evaluation.

COMMON OPERATIONS AND CONTROLS

The following list includes some common operations in
which exposure to copper fume may occur and control
methods which may be effective in each case:

Operation Controls
Liberation during Local exhaust
construction and ventilation; general
instaflation of materials dilution ventilation;
fabricated from copper personal protective
metal or copper alloys; equipment
during copper metal
processing of castings,

sheets, rods, tubing,
and wire; during copper
metal smelting and
refining operations

EMERGENCY FIRST AID PROCEDURES

In the event of an emergency, institute first aid proce-
dures and send for first aid or medical assistance.
¢ Breathing

If 8 person breathes in large amounts of copper fume,
move the exposed person to fresh air at once. If
breathing has stopped, perform artificial respiration.
Keep the affected person warm and at rest. Get medical
attention as soon as possible.

* Rescue

Move the affected person from the hazardous exposure.
If the exposed person has been overcome, notify some-
one else and put into effect the established emergency
rescuec prbcedures. Do not become a casualty. Under-
stand the facility’s emergency rescue procedures and
know the locations of rescue equipment before the need
arises. :
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SPILL PROCEDURES

* Persons not wearing protective equipment and cloth-
ing should be restricted from areas of releases until
cleanup has been completed.

* If potentially hazardous amounts of copper fume are
inadvertently released, ventilate the area of the release
to disperse the fume.

REFERENCES

* American Conference of Governmental Industrial
Hygienists: “Copper as Cu,” Documentation of the
Threshold Limit Values for Substances in Workroom Air
{3rd ed., 2nd printing), Cincinnati, 1974.

* Browning, E.: Toxicity of Industrial Metals (2nd ed.),

September 1978

Butterworths, London, 1969.

* Cohen, S. R.: “A Review of the Heaith Hazards from
Copper Exposure,” Journal of Occupational Medicine,
16:621-624, 1974.

* Gleason, M. N., Gosselin, R. E., Hodge, H. C,, and
Smith, R. P.: Clinical Toxicology of Commercial Products
(3rd ed.), Williams and Wilkins, Baltimore, 1969.

* Grant, W. M.: Toxicology of the Eye (2nd ed.), C. C.
Thomas, Springficld, Illinois., 1974.

¢ Patty, F. A. (ed.): Toxicology, Vol. 11 of Industrial
Hygiene and Toxicology (2nd ed. rev.), Interscience,
New York, 1963.

¢ Sax, N. L.: Dangerous Properties of Industrial Materials
(3rd ed.), Van Nostrand Reinhold, New York, 1968.
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RESPIRATORY PROTECTION FOR COPPER FUME

Conditlon Minimum Respiratory Protection*
Required Above 0.1 mg/m*

Particulate Concentration

1 mg/m? or less Any fume respirator or high efficiency particulate filter respirator.

Any supplied-air respirator.
Any seolf-contained breathing apparatus.

5 mg/m? or less A high efficiency particulate filter respirator with a full facepiece.
Any supplied-air respirator with a full facepiece, helmet, or hood.
Any self-contained breathing apparatus with a full facepiece.

100 mg/m* or less A powered air-purifying respirator with a high efficiency particutate filter.

A Type C supplied-air respirator operated in pressure-demand or other positive
pressure or continuous-flow mode.

200 mg/me or less A Type C supplied-air respirator with a full facepiece operated in pressure-
demand or other positive pressure mode or with a full facepiece, helmet, or hood
operated in continuous-flow mode.

Greater than 200 mg/m* or Self-contained breathing apparatus with a full facepiece operated in pressure-
entry and escape from demand or other positive praessure mode.
unknown concentrations '

A combination respirator which inciudes a Type C supplied-air respirator with a
full facepiece operated in pressure-demand or other positive pressure or continu-
ous-flow mode and an awdliary self-contained breathing apparatus operated in
pressure-demand or other positive pressure mode.

Fire Fighting Self-contained breathing apparatus with a full facepiece operated in pressure-
demand or other positive pressure mode.

*Only NIOSH-approved or MSHA-approved equipment should be used.
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Page 000100-000103 has been removed in accordance with copyright laws.
Please see appended bibliography list of the references that have been removed
from this request.
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Page 000107-000113 has been removed in accordance with copyright laws.
Please see appended bibliography list of the references that have been removed
from this request.



Page 000114-000119 has been removed in accordance with copyright laws.
Please see appended bibliography list of the references that have been removed
from this request.



Page 000120-000130 has been removed in accordance with copyright laws.
Please see appended bibliography list of the references that have been removed
from this request.



Page 000131-000138 has been removed in accordance with copyright laws.
Please see appended bibliography list of the references that have been removed
from this request.



Page 000139-000146 has been removed in accordance with copyright laws.
Please see appended bibliography list of the references that have been removed
from this request.



Page 000147-000157 has been removed in accordance with copyright laws.
Please see appended bibliography list of the references that have been removed
from this request.



Page 000158-000162 has been removed in accordance with copyright laws.
Please see appended bibliography list of the references that have been removed
from this request.



Page 000163-000165 has been removed in accordance with copyright laws.
Please see appended bibliography list of the references that have been removed
from this request.



Page 000166-000169 has been removed in accordance with copyright laws.
Please see appended bibliography list of the references that have been removed
from this request.



Page 000170-000178 has been removed in accordance with copyright laws.
Please see appended bibliography list of the references that have been removed
from this request.



Page 000179-000185 has been removed in accordance with copyright laws.
Please see appended bibliography list of the references that have been removed
from this request.



Page 000187-000523 has been removed in accordance with copyright laws.
Please see appended bibliography list of the references that have been removed
from this request.



@ BUDENHEIM

Method of Analysis Index: D20

Prepared:07/05

Approved:

Instruments:

Procedure:

Calculation:

Rev.: O

Page:1/1

Determination of Bulk Density

Laboratory equipment

Weigh a graduated 100ml measuring cylinder.The weight of the
empty cylinder must be accurate to 0,1g. This measurement
represents the net weight.

Fill the cylinder with 200ml of the sample through a funnel. The
powder must be loosely packed when filled into the cylinder and it
is important not to compress it.

Weigh the filled cylinder to get the gross weight. The measurement
must be accurate to 0,1g.

Bulk Density g/ml= (gross weigh — net weight) / sample volume
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@ BUDENHEIM

Method of Analysis Index: P11

Rev.: 4
Prepared: 11/04 Page: 1/3
Approved: (O] 3 QA ..,

Alkalioxide / P,Os by titration

Purpose: Determination of P,Os and Alkalioxide (Li, K, Na) and their
calculation of molar ratio in alkaliphosphates.

Instruments: Alkalimetric back-titration. Consumption of alkali between pH 4,4
and pH 9,2

Equipment: Laboratory-equipment,
Potentiometer with electrode for pH-measuring; alternative
Autotitrator

Reagents: NaOH 0,5 mol/l

H,SO, 0,25 mol/l

P,Os - indicator mixture made of;

225 mg bromocresol green

4,5 mg methyl red

600 mg phenolphthalein

470 mg p-nitrophenol diluted in 100 ml ethanol

Reference solution for pH 4,4:
30 g KH,PO4 in 1000 ml pure water

Reference solution for pH 9,2:
76 g Na;HPO,4 x 12 H,0 in 1000 ml pure water

Sample preparation:Hand-titration:
Dissolve the exactly weighed monobasic phosphate sample in
about 100 ml pure water in a 300 ml Erlenmeyer flask and add
H,SO,4 0,25 mol/l. Weight-in quantities and amount of acid required
see list "remarks", page 3.
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@ BUDENHEIM

Method of Analysis Index:P11
Rev.: 4
Page: 2/3

Pyro- and polyphosphates must be boiled under a reflux-
condenser for hydrolysis in an equivalent amount of 0,25 mol/|
H2SO4 and about 100 ml of pure.water, cool to room temp. and

titrate. (time required see list "remarks" page 3)

Autotitrator

Weigh exactly the sample into a glass beaker for sample changer,
add 20 ml H,SO4 0,25mol/l and 80 ml pure H,O, cover with a
watch glass and allow to stand in a drying oven at 150C. (time
required see list remarks page 3).

If the existence of CO, in secondary and tertiary phosphates is
possible, boil up before titration

Procedure: Add to sample solution and 50 ml of every reference solution
pH 4,4 and pH 9,2 about 7 drops of indicator solution. Titrate the
sample solution with NaOH 0,5 mol/l to point of change pH 4,45
(reference sol. pH 4,4) =V, then titrate to point of change 9,22
(reference sol. 9,2) =V,
Instead using indicator also titrate potentiometrically.

Calculation: % P20g5 = (V. *3,549) / E
% NasO = ((Vo— V1 + V) *1,549) / E
% KoO = ((Vo - V1 + V) *2,355) / E
% LipO = ((Vo.- V1 + V) *0,747) | E
Alkalioxid : P2Og = (Vo - V1 +Vy) / V;

Vo: Amount of ml H,SO,4 0,25 mol/l

V1: Consumption of ml NaOH 0,5 mol/l change pH 4,45
V,: Consumption of ml NaOH 0,5 mol/l change pH 9,22
E: Grams sample weight

Footnote: Assay USP is calculated on the anhydrous basis
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Method of Analysis

Remarks:

Index: P 11

Rev.: 4
Page: 3/3

List of weight-in, amount of acid, time of hydrolysis

a) weigh-in (E= weight in g, four places after decimal point)
b) amount 0,25 mol / | HoSO4 (ml) c) time of hydrolysis (h, min.)
c) time of hydrolysis (h, min.)

LiHoPOy4
Li(PO3)n
NaH2POy4
NaH2PO4 x HpO
NaH2PO4 x 2 H2O
NaoHPOy4
NapHPOy4 x 2 H2O
NapHPOg4 x 7 H2O
NapHPO4 x 12 H2O
NazPOgy

NagPOgy4 x 12 H2O
Nap HoP4 O7
NayP207
NagP207 x 10 H2O
NasP3010
Na(PO3)n
KH2POy4

KoHPOg4

K3POy

K4P207

KsP3010

K(PO3)n
K3NazP3010

Hand-titration

a) b) ¢

1/60/-
1/60/2.30
25/30/-
25/30/-
2,5/30/-
2,5/50/ -
2,5/50/-
5/50/-
5/50/-
15/50/-
2,5/50/-
25/30/3
25/50/3
25/50/3
25/50/3
15/50/4
25/30/-
25/50/-
1,5/50/-
25/50/3
25/50/3
1/50/4
25/50/3

Titrator
a) b) ¢

1/20/ -
1/20/-
1/20/-
1/20/-
1/20/-
1/20/-
1/20/-
1/20/-
1/20/-
1/20/5
1/20/5
1/20/5
1/20/5
1/20/5

1/20/5
1/20/5

1/20/5
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Method of Analysis Index: P14
L Rev.: 3
Prepared:02/04 Page: 1/1
QS e

Approvedzszt D% QK

Colorimetric Determination of Orthophosphate

Method: After dissolving the sample in water the ortho phosphate will be
converted into a blue phosphomolybdic complex by adding a
solution of ammoniummaolybdate and a reducing agent.

Equipment: Laboratory equipment, Nessler tubes
Colorimeter
Reagents: Ammoniummolybdate solution:

dissolve 25 g of ammoniummolybdate p.a. in 700 mi pure water.
Stir the solution and slowly add 120 mi HNO; conc. p.a. Fill up
with pure water to 1000 mi. Filter if turbidity occurs.

Iron (1)-sulfate solution:

Dissolve 10 ¢ FeSO,4 x 7 H,0 p.a. in a mixture of 200 ml pure
water and 5 ml H,SO,4 conc. p.a.. Fill up with pure water to a
volume of 1000 ml.

Standard solution:

KH.PQ, p.a. is dried for 3 hours at 105°C. Dissoive 1,9174 gin
pure water containing 1 mi 2n HNO; and fill up with pure water
to 100 ml. 10 ml of this solution are diluted with pure water to
1000 ml.

Procedure: 50 ml Ammoniummolybdat solution and 50 mi iron {lI)-sulfate-
solution are mixed in two Nessler tubes by pouring it back and
forth. In each tube remain 50 mi of this mixture.

Prepare a 1% aqueous solution of the sample and pipette1 ml of it
into the first Nessler tube. After a few seconds the colour turns
blue. Into the second Nessler tube pipette with a micro burette as
much as standard solution as you need to obtain the same
intensity of blue colour as in sampte {first Nessler tube). Compare
the intensities from the top by putting both tubes on a white
underground. The final examination is done after one minute.
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Calculation:

Remark:

Index: P14
Rev.: 3
Page: 2/2

1 mi standard solution corresponds to a content of 0,1 mg of ortho
phosphate according to 1 g weight in / 100ml / 1ml

1 mi standard solution = 1 % ortho-P.0Os

To make sure that the development of the colour in both tubes

is similar you have to operate fast and without interruption.

The consumption of standard solution must be between 0,2 and
0,8 mi. If necessary diversify the sample weight or dilution of the
sample.

For a more precise determination use a colorimeter.
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Sample preparation of Copper Phosphates for colorimetric determination
of orthophosphate

Mix 1 g of the sample with a volume of 20 ml cation-exchange resin
( Lewatit S 100, Bayer) and 20 ml dest. water. Stirr 5 min. , filter into a
100 ml measuring flask and fill up to 100 ml. -
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From: Thomas Janssen [mailto:thomas.janssen@budenheim.com]
Sent: Friday, August 21, 2009 2:13 AM

To: Harry, Molly *

Cc: Gaynor, Paulette M; TJanssen@budenheim-cfb.com

Subject: Antwort: GRAS Notice on Tisodium Diphosphate

Dear Mrs. Harry,
thank you for your quick response.

We will send the missing documents to Paulette Gaynor's attention.
In addition, we will attach a corrected CD, containing an improved overview of the references.

[ am sorry for causing any inconveniences.
Mit freundlichen Gruessen/Best regard/Cordial saludo,

Thomas Janssen
Regulatory Affairs

Chemische Fabrik Budenheim KG

New Business Development & Innovation
Rheinstrasse 27

55257 Budenheim

GERMANY

Phone: +49 (0)6139 89 166
PC-Fax: +49 (0)6139 89 73 166
Mobile: +49 (0)175 9316360


mailto:thomas.janssen@budenheim.com
mailto:TJanssen@budenheim-6b.com
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From: Thomas Janssen [mailto:thomas.janssen@budenheim.com]
Sent: Monday, September 21, 2009 2:22 AM

To: Harry, Molly *

Cc: Gaynor, Paulette M; Rainer Schnee; Martin, Robert L
Subject: Antwort: RE: GRAS Notice on Tisodium Diphosphate

Dear Mrs. Harry,

Dr. Schnee, our Director of New Business Development and Innovation could be available for a meeting
with the USDA on October 27th, because he has an appointment with Dr. John Hicks, the Director of Risk
and Innovations Management Division in the morning of that day in Beltsville (MD) and has time until
early afternoon.

He has great experience in the requested applications and can likely answer all technical / application
questions.

Mit freundlichen Gruessen/Best regard/Cordial saludo,

Thomas Janssen
Regulatory Affairs

Chemische Fabrik Budenheim KG

New Business Development & Innovation
Rheinstrasse 27

55257 Budenheim

GERMANY

Phone: +49 (0)6139 89 166
PC-Fax: +49 (0)6139 89 73 166
Mobile: +49 (0)175 9316360

E-Mail: Thomas.Janssen@budenheim.com
Homepage: http://www.budenheim.com

Registered Office: Budenheim
Commercial Register: local court Mainz HR A 0850

PLEASE NOTE:
My e-mail address has changed to Thomas.Janssen@budenheim.com


mailto:thomas.janssen@budenheim.com
mailto:Thomas.Janssen@budenheim.com
http://www.budenheim.com
mailto:Thomas.Janssen@budenheim.com

MR 5 Bty SR e A o~ ARG A B & ey

E-SA1-2100

C

RO R0
E Budenheim

ECEIVE

Chemische Fabrik Budenheim KG - Postfach 11 47 - 565253 Budenheim - Germany SEP 3 0 2009

Paulette Gaynor, Ph.D.

Office of Food Additive Safety, HFS-255
5100 Paint Branch Parkway Biotechneioay
College Park, MD 20740 GRAS N g{‘ C;Or: @?f?edw

USA (b)(6)
(V)

Division of

GRN300 -166 23.09.2009
GRN300 Trisodium diphosphate

Dear Mrs. Gaynor,

please find attached all used references for the GRAS submission of trisodium diphosphate, which
includes all files listed in the CD.

In addition, you will find enclosed a new CD with an improved listing of all references according to
the references’ list from the submission.

Please let me know if you need anything else from our side.

Best Regards /

(b)(6)

——

New&Usiness Development & Innovation
Chemische Fabrik Budenheim KG
Thomas.Janssen@budenheim-cfb.com
Tel. ++49 6139 89 166

Fax ++49 6139 8973 166

Gesellschaftssitz/Seat of company: Budenheim
Handelsregister/Commercial register. Amtsgericht
Mainz HR A 0850

Chemische Fabrik Budenheim KG  Rheinstralle 27 55257 Budenheim  Germany - Telefon ++49. +6139.89 0 Telefax ++49. +6139.89.264
Geselischaftssitz | registered office Budenherm - Handelsregister | commercial register Amtsgericht Mainz HR A 0850

Postbank Frankfurt am Main Commerzbank AG, Mainz Dresdner Bank AG, Mainz Ust -Id Nummer DE 149 024126
BIC PBNKDEFF BIC COBADEFF550 BIC DRESDEFF550 Steuer-Nummer 26 200 02305
{BAN DE74 500 100 600002 997 604 IBAN DE11 550400 220210248100 IBAN DES56 550 800 650 252 300 000
Konto 29 97.604 Konto 210248100 Konto 252 300000
Bankhaus Hermann Lampe KG, Bielefeld Mainzer Volksbank, Mainz Deutsche Bank AG, Mainz info@budenheim-cfb com
BIC LAMPDEDD BIC MVBMDESS — BIC DEUTDESM 160 www.budenheim-cfb com
{BAN DE53 480 201 510000090 190 IBAN DE42 551 900 000 162 744 015 IBAN DE74 550 700400010675 700

Konto 90190 Konto 162744015 Konto 106 757
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From: Thomas Janssen [mailto:thomas.janssen@budenheim.com]
Sent: Tuesday, October 06, 2009 1:23 AM

To: Harry, Molly *

Cc: Gaynor, Paulette M

Subject: Antwort: FW: GRAS Notice on Tisodium Diphosphate

Dear Mrs. Harry,
many thanks for your clarifying email.

You mentioned that 84(!) reference documents were in the list of the previous CD.
There must have happened a mistake by us, because the reference list of the submission comprises only 51
documents. We are very sorry for that and that it has caused so much trouble right now.

Most likely there have been copied unintentionally additional documents to the CD for future FCNs of
diverse tin and copper phosphates which are without any relevance for the submission.

Is it possible to ignore/delete the remaining 33 references, which are, as mentioned without any importance
or relevance for the submission?

Mit freundlichen Gruessen/Best regard/Cordial saludo,

Thomas Janssen
Regulatory Affairs

From: Harry, Molly *

Sent: Monday, October 05, 2009 2:01 PM

To: 'Thomas Janssen'

Cc: Gaynor, Paulette M

Subject: FW: GRAS Notice on Tisodium Diphosphate

Dear Mr. Janssen,

This is to let you know that the package dated September 23, 2009, that you sent to FDA was
received on September 30, 2009. The package contains full text (hard copy and CD) of all the 51
references listed in the GRAS notice .

The CD enclosed with your original submission (dated July 15, 2009), contained the following
four folders:

1. submission (cover letter and notice)

2 references (full text of 84 references, including most of the references listed in the notice)
3. monographs (containing two sub files)

4. analytical methods (containing five sub files).

For your submission to be complete, we are requesting hard copy of the remaining materials
(the remaining 33 references, monographs, and analytical methods) that were not included in the
package dated September 23, 2009, but were on the CD that was enclosed in your original
submission.


mailto:thomas.janssen@budenheim.com

Sincerely,

Molly Harry



¥

| R

From: Thomas Janssen [mailto:thomas.janssen@budenheim.com]
Sent: Thursday, October 08, 2009 7:00 AM

To: Harry, Molly *

Cc: Gaynor, Paulette M

Subject: Antwort: FW: GRAS Notice on Tisodium Diphosphate

Dear Mrs. Harry,

the remaining documents will be shipped out today.
We're sorry for the inconveniences we have caused.

Have a nice weekend!

Mit freundlichen Gruessen/Best regard/Cordial saludo,

Thomas Janssen
Regulatory Affairs

Chemische Fabrik Budenheim KG

New Business Development & Innovation
Rheinstrasse 27

55257 Budenheim

GERMANY

Phone: +49 (0)6139 89 166
PC-Fax: +49 (0)6139 89 73 166
Mobile: +49 (0)175 9316360

E-Mail: Thomas.Janssen@budenheim.com
Homepage: http://www.budenheim.com

From: Harry, Molly *

Sent: Wednesday, October 07, 2009 4:28 PM

To: 'Thomas Janssen'

Cc: Gaynor, Paulette M

Subject: Antwort: FW: GRAS Notice on Tisodium Diphosphate

Dear Mr. Janssen,

Thank you for your e-mail explaining that the 33 additional references on the CD enclosed in the
July 15, 2009, submission are not relevant to GRN 000300 and that FDA should ignore/delete
them from our records.

Your e-mail did not address the monographs and analytical methods on the original CD: JECFA
Monograph, Combined Compendium of Food Additives Specifications 1, volume 4 (200

pages); Combined Compendium of Food Additives Specifications 2 of 2: Fats, Oils and
Hydrocarbons (pages 161-2986), "Directives - laying down specific purity criteria on food additives
other than colours and sweeteners” 2008 Official Journal of the European Union Volume 253, pgs
1-175.


mailto:thomas.janssen@budenheim.com
mailto:Thomas.Janssen@budenheim.com
http://www.budenheim.com

’i&%

We are requesting hard copy of these monographs and analytical methods that were not included
in the package dated September 23, 2009, but were on the CD that was enclosed in your July 15,
2009, submission.

Sincerely,

Molly Harry
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please find enclosed the requested documents
We're deeply sofry that we caused so much trouble

Sincerely yours,
A

(b)(6)

usiness Development & Innovation
Chemische Fabrik Budenheim KG
Thomas Janssen@budenheim com

Tel ++49 6139 89 166

Fax ++49 6139 8973 166

Gesellschaftssitz/Seat of company Budenheim
Handelsregister/Commercial register Amtsgencht Mainz HR A
0850

Postbank Frankfurt arm Main
BIC PBNKDEFF
IBAN DE74 500100 600 002997 604

Konto 2997 604

Bankhaus Hermann Lampe KG, Bielefeld
BIC LAMPDEDD
IBAN DE53 480201 510 000090180
Kanto 90190

Commerzbank AG, Mainz
BIC COBADEFF550
IBAN DE11 550400220 210248100

Konto 210 248 100

Mainzer Volksbank, Mainz
BIC MVBMDESS
IBAN DE42 551 900 000162 744 015
Konto 162 744015

Deutsche Bank AG, Mainz
BIC DEUTDESM 160
{BAN DE74 550 700400010675 700
Konto 106 757

Dresdner Bank AG, Mainz
BIC DRESDEFF550
IBAN DE5S6 550800650 252 300 000

Kanto 252 300 000

Chermische Fabrik Budenheim KG  Rheinstralle 27 55257 Budenheim  Germany Telefon ++49 +6130 89 0 Telefax ++49 + 6139 89 264
Gesellschaftssitz | reqistered office Budenheim Handelsregister | commeraa! register Amtsgenicht Mamnz HR A 0850

Ust -ld Nummer DE 149024 126
Steuer-Nummer 26 200 0230 5

info@budenheim-cfb com
www budenheim-cfb cem



Reference List for Industry Submission, GRN 000300

Pages Author Title Publish Date  Publisher BIB_Info
Hanc, O.; Capek, A. Mikrobielle, NA NA pg 175
Tadra, M.; Macek, K.; Umwandlungen von
Simek A. Steroiden
000030- Ho, H.C.; NG, Mun H.;  Epstein Barr Virus Specific 1976 Br. J. Cancer Volume 34, pgs
000035 Kwan, H.C.; Chau, IgA and 1gG Serum 655-660
J.C.W. Antibodies in
Nasopharyngeal
Carcinoma
000036- Lang, K. Zusammenfassende 1959 NA pgs 450 - 455
000042 Ubersichtsberi
Phosphatbedarf und
Schaden durch hohe
Phosp
000042 NA NA 1958 NA pg 456
000043- Lemann, Jacob Jr. Calcium and Phosphate 1996 Kidney Stones: pgs 259 - 288
000072 Metabolism An Overview Medical and
in Health and in Calcium Surgical
Stone Formers Management
000073- Liebson, PR; Echocardiographic 1993 Circulation: Journal  Volume 87, pgs
000084 Grandits, G.; Prineas,  correlates of left of the American 476-486
R.; Dianzumba, S; ventricular structure Heart Association
Flack, JM; Cutler, JA;  among 844 Mildly
Grimm, R; Stamler, J Hypertensive men and
Women in the Treatment
of Mild Hypertension
Study (TOMHS)
000085- Liebson, Philip R.; Comparison of Five 1995 Circulation: Journal  Volume 91,
000093 Grandits, Greg A. Antihypertensive of the American Number 3 pgs
Dianzumba, Sinda; Monotherapies and Heart Association 698 - 706
Prineas, Ronald J.; Placebo for Change in Left
Grimm, Richard H.; Ventricular Mass in
Neaton, James D.; Patients Receiving
Stamler, Jeremiabh; Nutritional - Hygienic
Therap in the Treatment of
Mild Hypertension Study (
TOMHS)
000095 Long, C. Polyphosphatases NA Biochemists pgs 251-252
Handbook
000100- Mahoney, Arthur W.; Some Effects of Different 1978 Journal of Food Volume 43,
000103 Hendricks, Deloy G. Phosphate Compounds on Science Number 5

NA- Not applicable

Iron and Calcium Absortion
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Pages Author Title Publish Date  Publisher BIB_Info
000104- Morgan, T.O. The effect of potassium 1982 Clinical Science Volume 63, pgs
000106 and bicarbonate ions on 407s-409s
the rise in blood pressure
caused by sodium chloride
000107- NA Functions of Calcium 1986 Journal of Food and Volume 42,
000113 Nutrition Number 2
000114- Post, F.J.; Influence of Sodium 1963 APPL. Volume 11, pgs
000119 Krishnamurty, G.B.; Hexametaphosphae on MICROBIOL. 430 - 435
Flanagan, M.D. Selected Bacteria
000120- Quentin, Fabienne; The CI / HCO3 exchanger August 3, 2004 American Journal Volume 287,
000130 Chambrey, Regine; pendrin in the rat kidney is Physical Renal pgs F1179-
Trinh-Trang-Tan, regulated to chronic Physiol F1188
Marie Marcelle; alterations in chloride
Fysekidis, Marinos; balance
Cambillau, Michele;
Paillared,Michel;
Aronson, Peter S.;
Eladari, Dominique
000131- Sato, Yuji; Ogata, Role of Chloride in 1991 Hypertension Volume 18, pgs
000138 Etsuro; Fujita, Toshiro  Angiotensin Il-Induced 622-629
Salt-Sensitive
Hypertension
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